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TIIVISTELMÄ 
 
Tämän lopputyön tavoitteena on demonstroida, kuinka Tampereen 
Sähkölaitoksen sopimusmuutokset voidaan visuaalisesti raportoida 
business intelligencen avulla. Raportoinnin pääasiallinen tarkoitus on 
tukea Tampereen Sähkölaitoksen myyntiosaston päivittäisiä 
liiketoimintapäätöksiä. 
 
Energiamarkkinat ovat muutoksen keskellä. Koventuneen kilpailun 
seurauksena ajantasaisen liiketoimintatiedon hyödyntäminen on noussut 
organisaatioissa keskeiseen rooliin.  Tampereen Sähkölaitos on parhaillaan 
uusimassa operatiivisia järjestelmiään luoden tarpeen sopimusmuutosten 
raportoinnin soveltuvuusselvitykselle (proof-of-concept). 
Henkilöasiakkaiden sähkösopimusten muutoksia ei olla konsernissa 
aikaisemmin raportoitu business intelligencen avulla. Business intelligence 
mahdollistaa suurien tietomäärien analysoinnin ja raportoinnin. 
 
Soveltuvuusselvityksen tarkoituksena on selvittää, voidaanko 
sopimusmuutoksia raportoida nykyisen tietojärjestelmäinfrastruktuurin 
pohjalta. Lisäksi sopimusmuutosten visuaalisesta raportoinnista pyritään 
tekemään interaktiivinen ja nykyaikainen. Liiketoimintakäyttäjien tulee 
voida tarkastella sopimusmuutoksia vaivattomasti haluamallaan 
tarkkuustasolla.  
 
Tämän opinnäytetyön tulokset osoittavat, että interaktiivinen visuaalinen 
raportointi voidaan toteuttaa business intelligencellä nykyistä 
tietojärjestelmäinfrastruktuuria hyödyntäen. Tietovarastoon tulee 
kuitenkin jatkossa tuoda lisää sopimustietoa, jotta sopimusmuutoksien 
raportointi tukisi myyntiosaston tiedontarpeita toivotulla tavalla. 
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ABSTRACT 
 
The aim of this bachelor’s thesis is to demonstrate how to set up visual 
reporting of contract changes with business intelligence in Tampereen 
Sähkölaitos. The primary purpose of this reporting is to support daily 
business decisions of the sales department. 
 
The energy market is amid change. Due to intensified competition, the 
utilization of up-to-date business information has become a lifeline for 
organizations to stay agile and competitive. Tampereen Sähkölaitos is 
renewing its operating systems at the time of writing this thesis. Therefore, 
a proof-of-concept study of the reporting of contract changes is needed. 
Prior to this thesis, daily changes in private sector electricity contracts have 
not been reported with business intelligence in Tampereen Sähkölaitos. 
Business intelligence enables converting a large amount of data into 
understandable reports and analyses. 
 
A proof-of-concept is applied to find out if reporting of contract changes is 
possible without modifying the existing infrastructure. In addition, this 
visual reporting aims to be interactive and modern. Business users should 
have an option to view relevant information effortlessly and to drill down 
to the wanted level of detail. 
 
The results and findings show that the interactive visual reporting of 
contract changes can be done with business intelligence without changing 
the existing infrastructure. However, the dataset in the data warehouse 
needs to have more contract information, so that business decisions of the 
sales department can be supported in a convenient way. 
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LIST OF ACRONYMS AND ABBREVIATIONS 
 
ATJ = Customer information system 
DW = Data warehouse, a cloud storage for data 
BI = Business Intelligence 
PoC = Proof-of-concept 
CRM = Customer Relationship Management 
ERP= Enterprise Resource Planning 
TC = Table Calculation (Tableau functionality) 
EVO = Energialiikevaihdon oikeellisuus (correctness of energy turnover) 
DDD = Data-driven decision-making 
RQ = Research question 
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1 INTRODUCTION 
Virtually each aspect of business is available to data collection due to 
extensive investments in business infrastructure during the last 15 to 20 
years. Data is being collected every day from business operations, 
manufacturing, supply-chain management, customer behavior and the list 
goes on. Also, external information from market trends, industry news and 
competitors’ movements are available for analysis. (Provost & Fawcett, 
2013, p. 1) For future success, industries need to learn to extract useful 
information from the constantly expanding mass of data and visualize it to 
support decision-making (Park, 2016, p. 3-5). 
 
The energy market is amid change. (Fingrid, n.d.; Talouselämä, 2019) 
According to Talouselämä (2019), intensified competition and the ongoing 
change in energy market has led to fusions in the energy sector. Some 
energy companies merge, others enhance their processes. Tampereen 
Sähkölaitos was established in 1888 in Tampere. Tampereen Sähkölaitos 
was the first municipal electric utility in Finland and nowadays it delivers 
energy all over the country (Tampereen Sähkölaitos 1, n.d.). Tampereen 
Sähkölaitos is considered as a modern energy concern. The concern 
produces domestic, renewable energy and without a break innovates new 
and more sustainable ways to meet constantly growing electricity 
demands in Finnish society (Tampereen Sähkölaitos, n.d.; 
Energiateollisuus, 2013.) The concern’s mission is to provide solutions to 
climate change (Tampereen Sähkölaitos 2, n.d.). 
 
To be successful in the mission, Tampereen Sähkölaitos interacts closely 
with their customers. Sustainability and customer-centred business are 
the core values of Tampereen Sähkölaitos. The concern’s services consist 
of production and delivery of energy, direct energy sales to customers, and 
cutting-edge solutions as Älykäs kaukolämpö and Lähisähkö Lataus. Älykäs 
kaukolämpö (Smart District Heating Service) helps to optimize heating 
demands of the property and thereby to reduce heating costs. Lähisähkö 
Lataus (The Local Electric Charging Service) in turn, enables easy and 
environmentally friendly electric car charging in housing corporations. 
(Tampereen Sähkölaitos 2, n.d.) 
 
Tampereen Sähkölaitos is renewing its operating systems at the time of 
writing this thesis, and a proof-of-concept for reporting purposes is 
needed. Proof-of-concept is a method to test if an idea can be 
implemented in practice (BusinessDictionary, n.d.). In this case, a visual 
report is built with the data available to show deficiencies in data and 
infrastructure. This thesis aims at discovering how all the contract changes 
in Tampereen Sähkölaitos can be reported on a daily basis. The following 
sub-chapter elaborates the topic more precisely. 
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1.1 Research Topic 
 
The topic of this thesis is “Reporting of Contract Changes with Business 
Intelligence: A proof-of-concept study in Tampereen Sähkölaitos”. The 
reporting of contract changes shall not intervene nor compromise the 
ongoing accounting processes and therefore it is crucial to test the concept 
first separately from the production.  
 
Shortly explained, Business Intelligence (BI) means a range of IT 
applications which are applied to analyze, for example business related 
data, and convey that information directly to its users (Maheshwari, 2014, 
p. 21.) BI solutions make it possible to modify complicated data, turn it into 
understandable form and present new insights to relevant people at a 
relevant point of time. (Hovi, Hervonen & Koistinen, 2009, p. 73.) Proof-of-
concept means that in light of the evidence an idea, invention, process, or 
business model can be implemented. (BusinessDictionary, n.d.) 
 
The thesis is mainly intended for business users and focuses heavily on the 
end users’ point of view.  Therefore, the technical part of the topic is left 
to a minimum, but some basic IT concepts and terms are included to gain 
a better understanding of the process steps. The subject was chosen to 
meet the interests of both the organization and the author. 
1.2 Objectives and Research Questions 
The main objective of this thesis is to provide a proof-of-concept, which 
can be later implemented into production. This means in practice a self-
evident, interactive dashboard of contract changes. The research 
questions are set to support these goals. 
 
There are two research questions in this thesis: “How to create a 
visualization from customer contract information by efficiently utilizing the 
existing infrastructure to support Tampereen Sähkölaitos sales 
department?” (research question RQ1) and “How to provide a self-evident, 
interactive dashboard for customer contract development in Tampereen 
Sähkölaitos using Tableau?” (research question RQ2). The question 
mentioned first is the primary research question of the thesis. 
1.3  Research Methodology 
This thesis is a qualitative, proof-of-concept study, aiming to find answers 
to the research questions through a proof-of-concept (PoC) and the 
writer’s interpretation from in-depth interviews.  
 
Qualitative research is interested in things that cannot be counted. It tries 
to get into the details and gain as much understanding as possible about 
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the topic. For this thesis, qualitative research methods suit well, because 
the goal is to understand how contract changes can be reported efficiently 
and clearly in Tampereen Sähkölaitos. Interviews are typically used in 
qualitative research as a data collection method. (Tuomi & Sarajärvi, 2002, 
p. 33, 83). In-depth interviews were chosen to achieve strong insights from 
the topic and to support answering the research questions.  
 
The term in-depth interview means a method to probe attitudes, feelings 
and underlying motives which might not be revealed otherwise. In-depth 
interviews are often conducted on a one to one basis – which is also the 
case in this thesis. The idea of an in-depth interview is to dive under the 
surface and understand the deeper meaning of the words. Elaborative 
questions during the interview helped to clarify and gain a broader 
understanding of the topic. (Tuomi & Sarajärvi, 2002, p. 88-89) 
1.4 Thesis Structure  
This thesis is structured in a way that the reader can easily follow the 
presentation. All the chapters in this thesis are listed and shortly described 
below.  
 
Chapter 1, Introduction introduces the topic. Chapter 2, Theoretical 
Framework provides an insight of essential theory, which in turn helps to 
follow the practical research.  
 
Chapter 3, Practical Research in Tampereen Sähkölaitos describes the PoC 
process in detail and explains how the in-depth interviews were conducted 
and processed. The feedback discussions at the end of the practical 
research sums up how well PoC was carried out. 
 
Chapter 4, Results and Findings provides answers to the research 
questions and lists a few limitations which need to be considered based on 
the findings of this study.  
 
Chapter 5, Recommendations suggests which issues to focus on in practice 
and what to study next. Chapter 6, Conclusions sums up the entire content 
of the work. 
 
All figures in this study without references are created by the author. 
Otherwise, the captions indicate the source of the information. This thesis 
applies APA 6 style in all references. 
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2 THEORETICAL FRAMEWORK 
The theoretical framework provides essential background information 
from the topic, relevant terms, and brings up some significant observations 
about previous research of the BI field. For the practical research, it is 
important to understand which terms are connected to each other and in 
which way. Altogether the theoretical framework encompasses three main 
entities which Data and its Role in Organization, Business Intelligence (BI) 
and Visual Reporting. 
2.1 Data and its Role in Organizations 
Park (2016, p. 3-4) claims that in modern industries, data should be 
understood as energy resource and data analytics properly applied as 
engine of companies. The age of material growth is over, whereas 
information mass keeps on expanding and in the future industries which 
fail to utilize data will neither be competitive nor grow (Park, 2016, p. 3-5).  
 
This chapter is not trying to explain profoundly what data is. The focus is 
on the organizational role of data and what is crucial to know about data 
before it can be utilized with BI. 
2.1.1 Data cleaning 
It is unlikely that flawed data leads to correct reports or analyses. 
Therefore, processing data starts with data cleaning, because sometimes 
the source data has missing, duplicate or incorrect values (Milligan, 2015, 
p. 246). 
 
People tend to create Excel spreadsheets with titles, empty and merged 
cells, notes and so on. Having a layout with these characteristics is 
appealing for humans but complicated for BI systems to interpret. The data 
review in BI shows some of these structurally problematic issues. For 
example, Tableau, a BI solution, has a built-in Data Interpreter which 
corrects automatically these kinds of data structure flaws in Excel 
documents. (Milligan, 2015, p. 252-253) 
 
The source data can also be modified manually with BI solutions. For 
instance, Tableau allows to hide columns; this action removes chosen 
fields from the connection. With Power BI also rows can be removed. 
Furthermore, columns can be split, renamed and data type changed in the 
data review. (Milligan, 2015, p. 254; Aspin, 2017, p. 166)  
 
Even though, the source data can – to some extent – be fixed/modified 
also in BI solutions, a correct data structure in a source file saves a lot of 
time and trouble.  
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2.1.2 Data types 
Each field of the data source has a data type. A data type reflects what kind 
of information is stored in a particular field. For example, integers are 
whole numbers (1, 30, 999...) and strings are text (“thesis”). (Tableau, n.d.) 
 
The main point of this thesis is to understand the meaning of data types in 
the context of BI. A correct data type is crucial so that BI can handle data 
in a proper way, for example date, numerical, Boolean or geographic 
values are different data types in Tableau. Tableau interprets data types 
automatically, but unfortunately sometimes unsuccessfully. Data types 
can also be changed manually, for example on a data source or worksheet 
tab. (Tableau, n.d.) A more profound list of existing data types and their 
functions is excluded from the scope of this thesis.  
2.1.3 Internal and external data 
Organizational data can be divided into two categories: internal and 
external data. Internal data is usually structured, and external data is 
unstructured. Structured data means clear and predefined data. For 
example, traditional data is structured data where the origin and 
destination of the data is known, and which is always created with the 
same rules. Enterprise Resource Planning (ERP) and Customer Relationship 
Management systems produce usually structured data. For example, 
tables of sales records are in a form that is easy to read by computer 
programs. (Hovi et al., 2009, p. 18) 
 
Text is an example of unstructured data, encompassing customer 
feedback, social media messages and so on. Text data, based on different 
languages, has a linguistic structure, which is intended for humans, but not 
for computers. For computers, text is usually in a relatively disorganized 
form which is the reason why computers cannot cope with it. Words 
varying in lengths and text fields varying in numbers of worlds, 
misspellings, synonyms and so on make it very difficult to computers to 
understand and sort out the relevant meaning of contexts. Nevertheless, 
text encompasses the human communication, which is heavily context 
dependent, but includes important knowledge of sentiments related to 
the topic. For instance, businesswise it would be beneficial to understand 
how people feel about brands and products. (Provost & Fawcett, 2013, p. 
252-253)  
 
In this thesis, the focus is on the utilization of structured data. This data is 
initially from the customer information system (operative system) of 
Tampereen Sähkölaitos, but in practice it is extracted by utilizing the 
business intelligence tool from the data warehouse (cloud-based server). 
Data warehouse is a storage where all the historical operational data is 
stored because operational systems are not meant for storing historical 
information. (Hovi et al., 2009, p. 14, 18)  
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In the next chapter, it is explained more precisely how data can be utilized 
to support business decisions, and what does a term business intelligence 
encompasses.  
2.2 Business Intelligence (BI) 
Business intelligence (BI) persists to be a top priority for many companies, 
and the promises of BI are constantly attracting more users (Isik, Jones & 
Sidorova, 2013, p. 13). The definition of BI varies significantly depending 
on the source.  
 
According to Maheshwari (2014, p. 21), BI encompasses a range of 
different IT applications which are applied to analyze, for example business 
related data, and convey that information to decision-makers. BI solutions 
make it possible to modify complicated data, turn it into understandable 
form and present new insights to relevant people at a relevant point of 
time (Hovi et al., 2009, p. 73.) The term Business Intelligence keeps inside, 
in fact, a diversity of different meanings. Therefore, some people describe 
BI differently than others. For example, public administration 
organizations utilize BI solutions for handling non-business-related 
information. So, the word ‘business’ in front is slightly misleading in some 
cases, because the utilization of BI reaches far beyond business data. 
Broadly speaking, BI is a holistic and sophisticated approach to support 
cross-organizational decisions with an IT application. (Hovi et al., 2009, p. 
78; see also Moss & Ante, 2003.) Eckerson (2010, p. 33) provides even 
wider definition for BI; he states that all the processes, tools and 
technologies which contribute to turn data into information and 
information into knowledge and business plans belong under BI.   
2.2.1 Why do companies need BI? 
Business Intelligence has remained a prominent topic on organizational 
discussions over years (Isik, Jones & Sidorova, 2011, p. 161.) The ongoing 
trend in organizations is to move towards data-driven decision-making 
(DDD) practices, and away from intuitive actions (Provost & Fawcett, 2013, 
p. 5.) 
 
Data-driven decision-making (DDD) means practices where decisions are 
executed based on facts, rather than feelings (Provost & Fawcett, 2013, p. 
5.) When a new contract change reporting is introduced in Tampereen 
Sähkölaitos, the organization can understand better which factors cause 
increases and losses in their contract base. For example, Tampereen 
Sähkölaitos can investigate if the marketing campaign has a correlation to 
number of contracts made, changes or terminated after the contract 
changes reporting is introduced. The situation is somewhat comparable 
with the example, where a marketer can base her advertisement campaign 
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decisions on a gut feeling or the available analyses of former campaign 
results. (Provost & Fawcett, 2013, p. 5.) In a similar way, Tampereen 
Sähkölaitos can use DDD to see if the marketing campaign affected the 
number of contracts or not. 
 
In response to increasing volume, velocity, and variety of data, many 
organizations have harnessed BI applications to support their decision-
making processes. High volume, velocity and variety of data describe aptly 
the term “big data”, which is unstructured data in nature (Isik et al., 2013 
p. 13; see also Hovi et al., 2009, p. 76.) A significant number of 
organizations struggles with a lack of time and growing pressure to provide 
better and quicker solutions to enhance the business performance. Thus, 
companies gather and integrate big data from different sources and depict 
it in a simple and understandable way to promote decision-making 
processes. (Isik et al., 2013, p. 13; see also Hovi et al., 2009, p. 76.) Tyson 
(1986, p. 9) sums that raw data is converted into relevant, usable and 
strategic knowledge and intelligence by a BI tool. 
 
Vitt, Luckevich and Misner (2002, p. 13-22) state that BI is more than just 
an enabling technology or a management outlook. In their opinion, BI 
represents an ongoing cycle, where a company sets goals, analyses 
development, achieves insights, takes actions, evaluate success and starts 
the cycle all over again. Vitt et al. (2002, p. 13-22) emphasize a strong 
relationship between BI and strategy. 
2.2.2 Agility is the key to success  
Kohtamäki and Farmer (2017) underline the meaning of agility in modern 
business. According to their research, organizations need to stay alert 
every day, week, and month to renew organizational strategies – for the 
existence of a company, it would be detrimental to assume that a strategy 
once set was enough for a long-term success (Kohtamäki & Farmer, 2017, 
p. 11-12.) 
 
Organizations must to be able to reform their businesses, reorganize their 
resources and execute rapid actions based on relevant information. 
(Maheshwari, 2014, p. 2) According to Baskerville et al. (2005), information 
systems like BI increase organizations’ agility and capabilities to sense and 
respond to predictable and unpredictable events. For example, Nokia 
wound up being a prisoner of past capabilities when they failed to keep up 
with the development of mobile phone business. Rapidly changing 
business environment can bury a company if the capacity to collect data, 
adapt knowledge and implement strategic decisions is not up to date. 
(Kohtamäki & Farmer, 2017, p. 12.) Next, the development of BI as an 
important part of successful business will be introduced. 
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2.2.3 BI Development steps 
Even though Decision Support Systems (DSS) have been built since the first 
computers were harnessed to support businesses in the 1950s, the history 
of business intelligence has been considered to have begun in 1989. During 
the last year of the 1980s, Howard Dresner (later the analytics of Gartner 
Group) started to describe BI practices and technology according to the 
modern understanding. (Hovi et al., 2009, p. 77) 
 
First came traditional BI solutions and after that increasing number of 
companies started to provide modern BI solutions. The scale, scope and 
velocity of data created demand for modern BI. It is also important that 
non-technical users can utilize these solutions and they can combine a 
significant variety of different data sources together. (Murray & Chabot, 
2013, p. 3) 
 
One of the major differences between modern BI (like Tableau) and 
traditional BI systems (like SAP) is that with a modern BI system the data 
can be modified and cleaned by business users. Also, business users might 
do the visualization of the data by themselves without any help from the 
IT department. In old traditional BI systems, IT expertise was heavily 
required in order to use the system.  (Murray & Chabot, 2013, p. 4) 
 
Traditional BI systems were designed for managerial reporting, whereas 
modern BI systems, for instance, enable exploratory data analysis. 
Exploratory data analysis tries to find insights from the data at hand, even 
those insights which are unexpected ones. This way, companies can get 
aware of outliers, malfunctions and business opportunities while data 
analysts are asking questions and exploring the data (Jacobs & Rudis, 2014, 
p. 18; Howson, 2015; Murray & Chabot, 2013, p. 3-4).  
2.2.4 The road to BI Success 
It is fundamental that a BI solution communicates seamlessly with other 
systems used in the organization. In addition, BI success and BI satisfaction 
correlates with a clear understanding of BI capabilities. (Isik et al., 2011, p. 
162.) 
 
BI capabilities are critical functionalities that allow organizations to 
improve their performance and adapt to environmental changes. Failures 
in the deployment of the BI system are often due to inadequate 
understanding of these capabilities. (Isik et al., 2011, p. 162.) 
 
In their study, Nykänen et al. (2016) explore how and why business 
intelligence systems are being implemented and used in contemporary 
Finnish organizations. Nearly every organization in the study reasoned that 
the implementation of BI was based on efficiency, but as Malmi (1999) 
emphasizes, humans tend to rationalize their choices afterwards. Few 
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respondents implied that the implementation of BI in their business had 
something to do with the rising trend of BI (Nykänen et al., 2016, p. 39.) 
 
The biggest challenges regarding the utilization of BI came from level of 
knowledge, more precisely from the deficit of knowledge regarding how 
to use BI. Also, the support of top management and organizational culture 
are significant factors for BI success. (Nykänen et al., 2016, p. 39) 
2.2.5 Tableau as BI tool 
Tableau is a company from the United States providing a business 
intelligence solution for data visualization. The company has four different 
products which are Tableau Prep, Tableau Desktop, Tableau Online and 
Tableau Server. (Tableau 1, n.d.) The focus in this thesis is on Tableau 
Desktop and Tableau Server, because these products are both in use in 
Tampereen Sähkölaitos 
 
Tableau Desktop is a tool for generating visual analytics and dashboards. 
With Tableau Desktop, an analyst can easily connect data from different 
data sources – whether it is big data, a SQL (Structured Query Language) 
database or an excel file. In fact, Tableau is compatible with dozens of 
different data sources and all of these can be connected in the Data Source 
tab (Murray & Chabot, 2013, p. 8; Tableau 2, n.d.) Data source fields are 
divided into Dimensions and Measures on a new worksheet tab. 
Dimensions determine the level of details, whereas measures are 
aggregated values which can be summed and/or counted; also maximum 
and minimum values of the data can be defined. Another important pair 
of terms in Tableau is discrete and continuous. Discrete (blue) fields 
separate and distinct values from each other by creating a “frame” around 
each value, whereas continuous (green) fields are flowing values using for 
instance the same measurement scale for different values. (Milligan, 2015, 
p. 6-8)  
 
Tableau Server is a trusted environment where the uploaded visualizations 
are placed. Employees can share and explore data in Tableau Server. Also, 
from Tableau Desktop it is easy to connect to Tableau Server, in case 
something needs to be modified, erased or uploaded. (Tableau 3, n.d.)  
 
Gartner, Inc. is an IT consulting company which ranks every year the best 
business intelligence platforms according to their 1) ability to execute, and 
2) completeness of vision. Business intelligence platforms make it possible 
for users to answer their business-related questions at any time – for 
example, how well did the previous month go in terms of sales in the 
company? (Howson et al., 2019) According to Howson et al.  (2019, p. 28-
29), Tableau belongs to the leading systems of BI; Tableau is an intuitive BI 
tool and provides easy visual exploration of data without requiring 
significant technical skills or coding knowledge. Figure 1 below shows what 
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the 2019 Gartner Magic Quadrant for Analytics and Business Intelligence 
Platform looks like. 
 
 
Figure 1. Magic Quadrant for Analytics and Business Intelligence 
Platforms (Howson et al., 2019) 
2.3 Visual Reporting 
Business Intelligence enables new ways of reporting data. According to 
Hovi et al. (2009, p. 165), old reports can be used as a basis, but it is 
important that new BI solutions bring some additional value in reporting. 
 
Whether it is an ad hoc report – a report which is not planned in advance, 
or a standard report, which appears weekly, monthly or yearly – it is 
important to know, for example why this report is needed, what 
information should it keep inside and how the information should be 
displayed. (Hovi et al., 2009, p. 165)  
 
Next, the focus is on data visualization. What does data visualization mean 
and how can it be done? Functional dashboards will be discussed after the 
data visualization part. 
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2.3.1 Data visualization 
A successful data visualization provides value to its viewers by converting 
dense and complex information into a graphical form. From a few data 
points to significant multivariate datasets, all can be expressed by 
visualizations. (Material Design, n.d.)  Asking questions is a starting point 
for each visualization and questions help to pinpoint what should be added 
and what should be left out from the visualization. These questions can be 
for example: about the audience of data visualization, its knowledge 
needs, and the information that can be provided with the data at hand. 
(Tableau 5, n.d., p. 4) A proper visualization improves decision-making 
processes and reduces the required time span from its users to gain 
understanding. (Murray & Chabot, 2013, p. 5,7.) 
 
Charts are a typical way of expressing data, because they enable data 
comparisons across multiple categories (Material Design, n.d.). The list of 
different chart types is rather long, but according to Wexler, Shaffer & 
Cotgreave (2017, p. 22), the main charts can cover most of visualization 
needs. These main chart types and the specific purposes of these charts 
are explained in the paragraphs below. The special purposes are trend 
visualization, correlation analysis, distribution analysis, part of whole 
and geographic visualization. 
 
Line charts, area charts, and bar charts are useful to visualize trends over 
time. It is recommended to place time on the X-axis and measure on the Y-
axis. As can be seen in figure 2 below, the orange (software) and dark blue 
(hardware) lines start rising from year 1998 and falling rapidly from 2000 
in comparison with industrial and biotech sector values. This short trend 
of software and hardware can easily be seen from the graphic. If the total 
amount is important for the visualization, then area and bar charts are the 
better options, because line charts cannot display the total sum of all 
measures. (Tableau 5, n.d., p. 7.) Figure 4 and 5 below demonstrate the 
difference.  
 
 
Figure 2. Venture Financing Fund Flow Trends Line Chart (Tableau 
5, n.d.). 
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Figure 3. Venture Financing Fund Flow Trends Area Chart (Tableau 
5, n.d.). 
 
Correlation analysis is used to define relationships between different 
measures. For example, does the price of a product impact its sales or does 
a cold weather increase a need of energy in households? However, a 
correlation does not always mean a real relationship. There can be other 
factors influencing the outcome, so-called covariants. (Tableau 5, n.d., p. 
8-9.) Figure 4 below depicts a simple correlation analysis. 
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Figure 4. Sales Price, Quantity and Profit Correlation Scatter Plot 
(Tableau 5, n.d.). 
 
Also, a combination of different chart types can display possible 
correlations. Figure 5 below depicts how two-line charts combined with a 
bar chart demonstrate a negative correlation between sales price and sale 
quantity. (Tableau 5, n.d., p. 10) Figure 5 below provides an example from 
combined charts and the negative correlation.  
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Figure 5. Sales Price, Quantity and Profit Correlation Combo Chart 
(Tableau 5, n.d.). 
 
Distribution analysis enables to examine how quantitative, countable 
values are distributed across their entire quantitative range. Box plots and 
histograms are the most typically used for distribution analysis. (Tableau 
5, n.d., p. 11) 
 
Box plots can display multiple distributions in one picture. All the data 
points are packed into a box and whisker display; 25th percentile values, 
the medians, the 75th -percentiles and the maximum values across all the 
categories are easily identified. Figure 6 below points out how treatment 
lengths in the hospital differentiate between different categories. (Tableau 
5, n.d., p. 11) 
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Figure 6. Patient Treatment Length by Triage Acuity Box Plot 
(Tableau 5, n.d.). 
 
Another common method for indicating distributions is to apply a 
histogram. In this method, data is divided into different time segments 
instead of treatment categories. (Tableau 5, n.d., p. 11). What is the 
question to be answered here? If the attempt is to convey information for 
instance what is the most common treatment length or which treatment 
categories have the most patients, a histogram provides both answers in 
one visualization. See figure 7 below.  
 
 
Figure 7. Patient Treatment Length by Triage Acuity Histogram 
(Tableau 5, n.d.). 
 
Part-of-whole can be displayed in several ways. Although, some practices 
are better than others. Due to the fact that the human visual system is not 
advanced at estimating area sides, pie charts are not very functional for 
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part-to-whole analysis. (Tableau 5, n.d., p. 12) Figure 8 below 
demonstrates the reason why. 
 
 
Figure 8. User Demographics by Age Group and Region Pie Chart 
(Tableau 5, n.d.). 
 
 Stacked bars work better to display part-to-whole relationships, because 
the difference between the categories can be easily understood (Milligan, 
2015, p.14). With proper x and y-axels, the information can be transmitted 
in a more convenient way than with pie charts. Figure 9 shows how the y-
axel helps to understand part-of-whole regarding each region category.  
(Tableau 5, n.d., p. 12) The author of this thesis would have also added grid 
lines to the visualization behind the bars to make the part-of-whole 
scanning more readable. 
 
  
Figure 9. User Demographics by Age Group and Region Bar Chart 
(Tableau 5, n.d.). 
 
Finally, geographic visualization is a convenient way to understand, 
display and discover if there are some spatial relationships within the data. 
(Milligan, 2015, p. 19) 
Tableau provides a built-in geographic database which can be used for 
displaying data on the map. Even though, the data does not contain 
latitudes and longitudes, information from country, state, city or zip code 
make geographic visualization possible (Milligan, 2015, p. 19) Figure 10 
below is created with generated longitude and latitude fields, which are 
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automatic field in Tableau; these fields combined with SUM(Profit) and 
State fields in Marks create a geographic visualization.  
 
 
Figure 10. Profit by Location (Milligan, 2015, p. 20) 
 
The data visualization can be done in a several different ways to meet the 
special purpose as explained and demonstrated above. In the next sub-
chapter, the focus is on how to combine several visualizations into a 
functional dashboard. 
2.3.2 Functional dashboards 
According to Wexler et al. (2017, p. xiv), a dashboard is a visual 
presentation of data which is used to monitor conditions and/or support 
understanding. When a single visualization is not enough for telling the 
whole story, then a dashboard enables to display multiple visualizations on 
one page (Milligan, 2015, p. 25) Thoughtful planning, informed design and 
a critical eye for refining the dashboard are the fundamental steps for 
building a functional dashboard (Tableau 4, n.d., p. 2.) 
 
Thoughtful planning can be divided into three main areas: 1. Know your 
audience, 2. Consider display size, and 3. Plan for fast load times. Know 
your audience means that the dashboard should be built to meet the 
audience requirements – is it for a salesperson, who has less than a minute 
time to dig into the key performance indicators or for an executive 
committee reviewing quarterly dashboards over several hours? The level 
of audience expertise regarding the subject and data matters, too. In case, 
the designer of the dashboard does not know the audience in advance, 
asking questions provides help – what purpose do they need this data for, 
and what are their priorities regarding the data? Several dashboards can 
be applied to convey the information if needed. (Tableau 4, n.d., p. 3) In 
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short, data analysts need to find the best way to communicate their 
findings – usually it takes several words, numbers and graphics to 
communicate data’s insights and even then, some people miss the point 
and others are overwhelmed with the load of information (Jacobs & Rudis, 
2014, p. 6) Figure 11 below demonstrates how the dashboard looks like.  
 
 
Figure 11. Dashboard. 
 
Consider display size is an important phase in the process. What is the 
device which your audience uses for viewing the dashboard? Tableau 
provides different scaling options, also for the mobile users who might not 
be able to drill down on a small screen – understanding your audience 
habits is beneficial to gain satisfied customers. (Tableau 4, n.d., s. 4) 
 
Plan for fast load times makes the visualization more user-friendly. 
Calculations performed in the database reduce overheads, also filters on a 
data source help to cut down the traffic between DW and interface. 
(Tableau 4, n.d., p. 5) 
 
Informed Design covers four main points: 4. Leverage the sweetspot, 5. 
Limit the number of views and colors, 6. Add interactivity to encourage 
exploration, and 7. Format from largest to smallest.   
 
Leverage the sweet spot, means that is should be considered how the 
audience will read the dashboard. Consideration helps to emphasize 
important information and build up a logical layout with multiple grains of 
information. Most viewers start scanning a page at the top-left corner, 
then moving across the page or downwards from the starting point. 
Therefore, the most important content of the dashboard should be placed 
at the top-left corner or at least reach to that location due to this fixed 
convention. (Krug, 2014, p. 34; Tableau 4, n.d., p. 5-6; Wexler et al., p.  75) 
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Figure 13 below points that the header and the map are the key points of 
the dashboard.  
 
 
Figure 12. Energy in America (Tableau 4, n.d.). 
 
Limited number of views and colors helps the viewer to understand the big 
picture easier (Tableau 4, n.d., p. 7-8.) Wexler et al. (2017, p. 14) state that 
colors should not be used for spicing up visualizations – many good 
visualizations are in fact informative and beautiful without multiple colors. 
Figure 13 nominates different ways to use colors in visualization.  
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Figure 13. Use of Color in Data Visualization (Wexler et al., 2017, 
p.14) 
 
The visual overload means that visualization has too many distractions; 
exaggeration with colors and views decrease the readability of the 
dashboard, because every detail in each visualization stands out (Tableau 
4, n.d., p. 7-8.). Figure 3 below gives an example of the dashboard which 
has too many distractions.  
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Figure 14. Subscriber Churn Analysis (Tableau 4, n.d., p. 7). 
 
Add interactivity to encourage exploration. Different graphics in the 
dashboard can be adjusted to interact with each other; filters enable to 
conduct all the panes simultaneously and for example focus on a single 
product or market segment and how well it sells in different regions 
(Milligan, 2015, s.193.) Tableau provides a range of different filters from 
multi-select options to single select radio buttons. (Tableau 4, n.d., p.9). 
 
Formatting from largest to smallest or vice versa enables to build up 
hierarchies. Hierarchical changes can be automatically applied between 
the worksheet visualizations and dashboard; this function provides a quick 
glance for instance the most selling products in the selected time period 
(Milligan, 2015, s.194-195; Tableau 4, n.d., p. 10-11) 
 
Refining your dashboard consists three subcategories. 8. Leverage 
tooltips, the story within the story, 9. Eliminate clutter, and 10. Test the 
dashboard for usability.  
 
After the main design work is done, tooltips should be adjusted.  Leverage 
tooltips, the story within the story reinforces the message in the 
dashboard. The most important elements should be on top of the tooltip, 
figure 15 illustrates the tooltip matter.  
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Figure 15. International tourism by region and country (Tableau 4, 
n.d.). 
 
Eliminate clutter is a process done by taking steps backwards. Effective 
dashboards have only relevant elements – all what exist in the 
visualizations have a reason. This phase is meant to clean up the 
presentation. (Tableau 4, n.d., p.14) According to Krug (2014, p. 38), visual 
noise is a significant enemy of easy-to-grasp pages; people have varying 
tolerances towards complexity and distractions of the page – unnecessary 
noise may obscure the useful information. 
 
Test the dashboard for usability is a final phase in a dashboard design. It is 
important to know how different users dig into certain views and what 
details they ignore. A usability test is a convenient way to gain information 
how practical and functional the dashboard really is. In practice, while the 
user is trying out the dashboard, the designer observers and learns about 
user’s habits. The gathered information from the usability test can be 
applied in the dashboard; the collected information can also be utilized in 
new projects with the same client (Krug, 2014, p. 113; Tableau 4, n.d., p. 
15) 
 
Theoretical Framework provided general information on Data and its Role 
in Organizations, Business Intelligence and Visual Reporting. In sum, the 
role of data is significant for the successful utilization of BI; accurate data 
and correct data types create the basis for reporting with BI. In visual 
reporting, asking questions is a starting point. Some visualizations convey 
information better than others. Bar charts are commonly used because 
they are easy to read, but even bar charts cannot always be applied. 
Eventually, the special purpose of the visualization defines what chart 
types are convenient for a certain case. Usability is an essential matter 
when visualizations and dashboards are created. The designer needs to 
decide what is relevant for end users and include only what is needed in 
the visualizations and dashboards. 
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3 PRACTICAL RESEARCH IN TAMPEREEN SÄHKÖLAITOS 
A proof-of-concept and in-depth interviews are the methodologies used in 
the practical research. This chapter is divided into three parts: In-depth 
Interviews, Proof-of-concept (PoC) and Feedback Discussions of PoC. 
 
The In-depth interviews part encompasses detailed information how the 
first set of in-depth interviews were carried out. These interviews were 
held before the PoC process. 
 
Proof-of-concept (PoC) is the heart of the practical research. This part tries 
to find out whether it is possible to create a visual report of customer 
contract information by utilizing the existing infrastructure or not. Also, 
the constructions of the self-evident and interactive dashboard are 
demonstrated in this part. 
 
Feedback Discussion of PoC introduces the second set of in-depth 
interviews. The interviews revolve around the PoC process. The aim of this 
part is to clarify how well the PoC project succeeded and provide further 
suggestions how to improve the visualizations and dashboard.  
3.1 In-depth Interviews 
The purpose of the in-depth interviews is to find answers to the research 
questions (Appendix 1). The interview questions are all open-ended in 
order to get as broad and informative answers as possible. The original 
questions were in Finnish, so they have been translated into English for 
this thesis.  The sales development manager and data analyst were 
personally interviewed in Tampereen Sähkölaitos. For the Proof-of-
Concept part of the practical research, the data analyst was interviewed 
twice. The first interview was on 20th of June and the second interview was 
on 26th of June; the interview duration was 30-45 minutes and the 
recorded parts were 7 minutes on average. The sales development 
manager was interviewed once for the Proof-of-Concept part of the 
practical research on 28th of June and this interview lasted 30-45 minutes 
and the recorded part was around 8 minutes.  
 
The contents of the interviews were tested beforehand to find and identify 
possible problems and ambiguities. Also, the duration of the interviews 
was tested in advance. All the interview sessions were recorded and later 
transcribed. 
3.1.1 Managing the outcome of the in-depth interviews 
The interviews were first written down on paper from the recording. After 
that, the first impression was drawn, and every line was read carefully 
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again. The meaningful words, phrases and sections were marked, grouped 
and interpreted with care. 
3.2 Proof-of-Concept (PoC) 
According to the sales development manager of Tampereen Sähkölaitos 
(interview 28 June 2019), tens of percent of contracts change each year. A 
major part of these contract changes is due to people moving from one zip 
code to another. The sales development manager continues that it is 
important from the business point of view to know what the reasons 
behind these contract changes are. The data analyst of Tampereen 
Sähkölaitos (interview 20 June 2019) adds that up to hundreds of 
electricity contracts are created, modified and terminated on a daily basis. 
The key questions are 1) how to create a visual reporting of contract 
changes using the dataset information as a source, 2) what information 
should be included in the report and for whom is this report primary 
intended? 
3.2.1 Objectives and scope 
The visual reporting of contract changes is initially meant for the executive 
committee of the sales department who can then react faster on changes 
in the customer contracts and execute better business decisions. For the 
visual report itself, Tampereen Sähkölaitos has not set any requirements 
other than that the information should be displayed in an easily 
understandable way. (Sales development manager, interview 28 June 
2019) 
 
When PoC is completed, the visual reporting of contract changes should 
automatically update itself every day. The sales development manager 
(interview 28 June 2019) prompts that real time reporting would be even 
better, but a daily updating report is already a huge improvement to the 
current situation. The sales development manager hopes that different 
months, quarters and years can be easily compared to each other in the 
customer contract report. (Sales development manager, interview 28 June 
2019) The scope of the requested time comparison is an important piece 
of information to consider while adjusting filters and calculations in the 
workbook. As mentioned in the theoretical framework, fast loading time is 
an asset and some common filters for all worksheets can be placed in a 
data source tab to speed up data processing in Tableau. (Tableau 4, n.d., 
p. 5)  
 
Since Tampereen Sähkölaitos produces energy in several different forms 
and ways, and sells contracts to both private and business sectors, it is 
important to specify the exact scope for this visual reporting of contract 
changes. According to the sales development manager (interview 28 June 
2019), the aim is to apply the visual reporting in that field where it brings 
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in the most value. In this case, the private sector and its electricity 
contracts create frames for the report. In the private electricity segment, 
some contracts are starting, changing or ending every day. Therefore, it 
makes sense to follow up on the electricity contracts from the private 
sector. For example, in the business sector multiple contracts might be 
signed or terminated in a day by a single client; these actions would create 
tremendous peaks in the report. On that account, a daily visual reporting 
of contract changes in the private sector is far more beneficial than what 
it would be regarding business contracts. (Sales development manager, 
interview 28 June 2019) 
 
At the time of writing this thesis, Tampereen Sähkölaitos utilizes an 
automated reporting of all contracts; the number of contract changes 
between two days is not included. Customer type, energy type and energy 
type sub-segment filters in this report enable users to investigate how 
many contracts are valid in a chosen day or a certain period of time. 
Unfortunately, this reporting of total contracts does not tell the exact day 
when the contract was created, modified or terminated; to know on which 
day the decision was made and for what reasons, would help to track how 
successful different marketing campaigns really were. For the sales 
department, it would be crucial to know how many contracts there were 
yesterday compared to the day before yesterday. These are the main 
reasons why reporting of contract changes is needed. (Sales development 
manager, interview 28 June 2019) 
 
The ATJ system contains all information about contracts. However, the 
dataset (DW) include the major part of that data, but not all of it at the 
time of writing this thesis.  For example, incomplete contracts are not 
included in the current report, which in turn means that the current report 
does not give the exact number of contracts. Incomplete contracts 
encompass a wide range of different cases. A common factor for all 
incomplete contracts is that these contracts cannot be charged yet via the 
customer contract system; the finance team does not want these 
unconfirmed contracts to mix up their reports and that is the initial reason 
why incomplete contracts are left out. New contracts in new areas are 
always initially at an incomplete stage for some time – this is due to a 
procedure where energy companies must confirm from the distribution 
network company that a new contract can be set. Sometimes a customer 
may still have a fixed-term contract valid with another energy provider 
which in turn prevents the new contract from being implemented. Still, 
some of the incomplete contracts are already confirmed sales, even 
though they are still marked as incomplete. Therefore, reporting of 
contract changes needs to encompass these incomplete contracts, too. 
(Sales development manager, interview 28 June 2019; Data analyst, 
interview 20 June 2019) 
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3.2.2 Possible challenges and technical background 
Because it is imperative that reporting of contract changes does not 
interfere with or compromise the financial team’s ongoing accounting 
processes, there are some limitations to be considered (Data analyst, 
interview 20 June 2019.) 
 
According to the data analyst of Tampereen Sähkölaitos (interview 20 June 
2019), the major concern regarding this project is that all the necessary 
data can be extracted from the systems to Tableau. This means that data 
which is extracted daily from ATJ to production cannot be expanded to 
encompass all the incomplete contracts; at the time of writing this thesis. 
Therefore, a wider contract mass needs to be brought separately into the 
dataset or via an excel file into Tableau, in case this data is desired to be a 
part of the PoC study. The data analyst continues, that a minimum 
execution of PoC can be done for sure without jeopardizing the accounting 
processes in production.  
 
The data analyst of Tampereen Sähkölaitos (interview 20 June 2019) points 
out that every day a new version of existing contracts is stored into the 
dataset (DW) which makes it possible to investigate a major part of 
contract changes via BI. In order to achieve as realistic view of contract 
changes as possible, all the incomplete contracts should be taken into 
account; this is not yet possible without interfering the accounting 
processes as mentioned before. After the operating systems are changed, 
reporting of contract changes can be fully applied. One of the tasks is to 
think about how to deliver the entire contract mass into the dataset (DW) 
in the future and what kinds of changes this operation requires from the 
DW side. The data analyst elaborates, that including all the incomplete 
contracts makes it possible to understand how many contracts were 
created, modified and terminated yesterday – that is the major objective 
of this PoC project; to get more specific information about the customer 
contracts. At the time of writing this thesis, the contracts for which 
invoicing begins or ends on a particular day are reported; current contract 
reporting does not provide information on the actual initiation, 
modification or termination of the contract, in other words, about the day 
when a customer contacted Tampereen Sähkölaitos. The day when a 
contract was made is not always the same day when the contract begins; 
this same logic applies to contract modifications and terminations. 
Therefore, all the incomplete contracts must be included in order to know 
what actions were taken a day before. More information about incomplete 
contracts can be found from chapter 3.2.7 Problem with Incomplete 
Contracts. 
 
Next, the focus is on how to initialize the visualizations, in other words 
what kind of groundwork is needed before an actual visualization can be 
started. 
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3.2.3 Step 1: Connecting data tables 
All the data used in the following visualizations comes from the dataset 
located in the Athena Cloud-storage (DW); this data does not include all 
incomplete contracts nor measure the right issue from the sales 
department perspective and is therefore considered a substitute dataset. 
In the future, it is important to know when the contract was created, 
modified or terminated, not just when the invoicing of the contract started 
or ended. 
 
After PoC is ready and operating systems are changed, the connections 
described below can be utilized for creating a valid report from regarding 
all the contract changes; it will then also include all the contracts from the 
operating systems and the exact time when they were created, modified 
or terminated. (Data analyst, interview 20 June 2019) 
 
First, the connection to the Athena Cloud-storage needs to be set. The 
route goes through AwsDataCatalog and all the relevant data tables are 
found in the tks_prod database; see figure 16 below this chapter.  The data 
analyst (26 June 2019) of Tampereen Sähkölaitos explains that five 
different data tables are significant regarding the PoC report: 1. 
contract_kpi_v2 keeps inside general information about the contracts, 2. 
dim_day is a calendar table which enables to display contract information 
in different time dimensions. In other words, dim_day enables to examine 
different copies of contract_kpi_v2 data table (each day has its own 
updated copy); without a proper connection to the dim_day contract 
table, a temporal data review is not possible. 3. Dim_contract 
encompasses for example detailed information from the customers and 
house types, 4. dim_delivery_site consists of information about addresses 
and building types and 5. dim_product keeps inside detailed information 
about products. (Data analyst, interview 26 June 2019) Tables 2 to 5 
mentioned above need to be connected to the main table 1, 
contract_kpi_v2, in a correct way. These connections are set up to apply 
common identifiers which are found from both tables; contract code 
usually works as an identifier. Since this is not a technical thesis, these 
connection issues are not explained in detail. Figure 16 displays the data 
route in Athena Cloud-service. 
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Figure 16. Data Source. 
3.2.4 Step 2: Data source filters, calculated fields and parameters 
Some filters can be placed already in the data source tab. These filters 
affect automatically each sheet in this workbook. As mentioned in the 
theorical framework, filters on the data source tab help to speed up 
processing between the dataset (DW) and the BI interface (Tableau 4, n.d., 
p. 5.) The data analyst (26 June 2019) adds that without relevant filters at 
the data source tab a lot of irrelevant information would be processed 
unnecessarily and at the cost of longer processing duration in Tableau.  
 
Data types must be corrected before filters can be utilized in the data 
source tab. For example, the data type of row date is string as default and 
the data type needs to be changed into date, otherwise time related filters 
cannot be correctly adjusted. The action is completed on the second tab, 
Sheet 1, by right-clicking on top of row_data, hovering over Change Data 
Type and choosing date on the list. After the change is completed, the abc 
symbol in front of the row_data field is changed to another symbol. The 
first filter can be now placed in the data source tab by following steps: 1. 
click Add, on the top left corner under Filters (see figure 17 below this 
paragraph), 2. type row_date to the search bar on the pop-up window, 3) 
add a correct filter, in this case the last 28 days is chosen; including the 
whole year in the scope would make this report detrimentally slow to use. 
Also, two other filters can be placed at this point, a filter that includes only 
electricity contracts and a filter that includes only the contracts from the 
private sector. Private sector contracts can be selected by using 
customer_type_name as a filter and tagging Single party. Electricity 
contracts can be selected by using product_group1_name as a filter and 
tagging Sähkö from the list, figure 17 below shows the result. The Live 
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connection is chosen for this report, but since the dataset updates once 
per day at the time of writing this thesis, also Extract as connection type 
would be an option and it would speed up the overall processing.  
(Milligan, 2015, p. 50) 
 
 
Figure 17. Data Source Filters.  
 
Parameters and calculated fields are built up next. The first parameter is 
created by right-clicking on an empty space on the left margin and 
selecting Create Parameter. The parameter is named Focus date, data type 
is changed into Date instead of Float and the current day in numbers is 
entered into the Current value field. All the other fields are left in the 
default settings. The second parameter is made in a similar way as the first 
one, but the data type here is left to be Float and List is chosen from 
Allowable values; under the Value column, 1 and 2 are written in separate 
rows and under Display As, Current data and Date below are written to 
match values 1 and 2; as can be seen in figure 18 below.  These parameters 
are essential for calculated fields which are explained next. 
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Figure 18. Edit Parameter. 
 
Calculated fields can be created in a similar way as parameters, except this 
time on the list is selected Create Calculated Field. The first calculated field 
is named to be chosen date text. The second parameter Choose a date is 
used in the calculated field as well as the first parameter Focus date. As 
can be seen in figure 19 below, the if-clause makes it possible to 
investigate either a present day or some other day within the last 28 days 
from the current day.  
 
 
Figure 19. The first calculated field. 
 
The second calculated field defines a condition where a selected day is 
compared to the day before. The second calculated field is used as a filter 
in the following visualizations. Both parameters are also significant for this 
calculated field; a more extensive explanation of the calculated fields goes 
beyond the scope of this thesis. Figure 20 below shows how the calculated 
field is written. 
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Figure 20. The second calculated field. 
3.2.5 Step 3: Creating visualizations 
Before dragging different fields on the worksheet, it is important to know 
what should be in the visualization and why. As mentioned in the 
theoretical framework (data visualization) chapter, asking questions 
should be a starting point of each visualization (Tableau 5, n.d., p. 4.) After 
writing up questions on the paper, they are listed by priority. According to 
the sales development manager of Tampereen Sähkölaitos (interview 28 
June 2019), it is important that visualizations are easy and fast to 
understand. The questions below help to create understandable 
visualizations. 
 
How did the number of contracts change yesterday? This is the question 
the first visualization answers. Bar charts make it easy to compare 
numerical changes and that is why the first visualization is a bar chart; 
positive changes are in green and negative changes are in red. The 
visualization is created by the following steps:  
 
1) Data types of utilized fields are checked, and they are all correct; a 
wrong data type leads to a functional error, because in that case 
Tableau does not understand data in a correct way. 
2) After the data field check is completed, the worksheet filters need to 
be adjusted. The calculated field, chosen date and -1, is dragged into 
the Filters card on the right side of Dimensions; a ‘True’ option is tagged 
from the list. The Filters card needs also another filter, 
product_group4_name. This field is originally from dim_product data 
table, but now it is found from product hierarchy. From the 
product_group4_name list ‘Fixed-term’ and ‘Permanent’ options are 
tagged and by right-clicking on top of the field and choosing ‘Show 
filter’ this filter is made visible on the right side of the screen.  
3) The idea is to utilize Tableau’s drill down feature in this worksheet; the 
drill down feature enables to expand the hierarchy to a more detailed 
level. Creating a hierarchy in Tableau happens by right-clicking on top 
of a field and then selecting Create hierarchy and freely naming it. For 
this first visualization, a hierarchy called product hierarchy is created, 
it includes the following data fields: product_group4_name and 
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product_group5_name; both fields are originally from the dim_product 
data table. After that, product hierarchy is dragged into the Columns 
field (on top of the page), a plus symbol emerges automatically in front 
of it and a user can drill down to a more detailed level if needed. As 
shown in figure 21 below. 
 
 
Figure 21. Demonstration of drill in feature.  
 
4) On the Rows field, right below the Columns field, is placed 
contract_code (dim_contract). This field includes information from the 
contract codes and is found from the dim_contract data table. Next, 
this dimension field is converted into a measure (green) field by right-
clicking and choosing count (distinct) in order to calculate the number 
of contracts. At this point, the screen displays the total number of 
different contract types, but it should display the difference between 
two selected days instead. Therefore, a table calculation needs to be 
performed. 
5) Table calculations can be set in different ways in Tableau. One way is 
to right-click on top of the contract_code (dim_contract) field and 
choose either Add table calculation or Quick table calculation; a 
calculation type option difference from calculates the difference 
between the selected variables. After calculation type is defined, 
Specific Dimensions is picked from the compute using list and Weekday 
of row_date is tagged. Finally, it is defined that yesterday’s values 
should be compared with the values of the day before yesterday and 
therefore ‘Previous’ is selected from the relative to list. The 
contract_code (dim_contract) field needs to be dragged also into the 
Marks by keeping ctrl down; in this way, the adjusted count (distinct) 
and the table calculation stay unchanged while copying it from one 
place to another. 
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6) At this point two bars can be seen on the screen, one for Fixed-term 
and another for Permanent contracts. These two bars depict 
information of contract changes between two specific days. Also, a 
grand total bar is added to the visualization; this is done by clicking at 
the top left corner Analytics and dragging Totals into the visualization. 
Colors are adjusted by clicking the Color icon from the Marks card. 
7) Focus date and chosen date text fields are dragged into Details (Marks) 
and both fields are converted to visible filters by right-clicking on top 
of each field. 
8) Tooltip is edited to show relevant information when users hover over 
it. DAY (row_date) and Difference in CNTD (contract_code 
(dim_contract) are set to be visible in ToolTip; current date and number 
of changes are visible. Also, the unnecessary axis title is hidden by 
right-clicking on top of the axis. The first visualization including the 
tooltip can be seen in figure 22 below. 
 
 
Figure 22. Contract change visualization. 
 
The second visualization answers the question: Which areas have the most 
fluctuations in contract changes? For instance, it is important to know if 
some areas respond differently to marketing campaigns than others as the 
sales development manager of Tampereen Sähkölaitos (interview 28 June 
2019) implied in the first interview. The second visualization is also a bar 
chart, but this time in black and white; too many colors make the 
dashboard difficult to read and for this visualization colors do not bring any 
additional value.  (Tableau 4, n.d., p. 7-8.; Wexler et al.,2017, p. 14) The 
second visualization is completed with the following steps: 
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1) Checking that all the utilized fields have the suitable data type selected.  
2) Both chosen date and -1 and product_group4_name are placed in 
Filters similar to the previous visualization. In addition, 
delivery_site_region_group is dragged into Filters and Select from the 
list ‘null’ is excluded from this visualization. 
3) Next, a hierarchy is created to enable a drill down functionality in the 
delivery details. The following fields delivery_site_postal_code and 
delivery_site_region_group are brought together, and the hierarchy is 
created similarly to the first visualization and named as delivery 
hierarchy.  
4) After that, row_date is dragged into the Marks card and set to show 
continuous DAY (row_date). Also, contract_code (dim_contract) is 
dragged into Marks, it is converted to be a continuous Count (Distinct) 
field and a table calculation is set to calculate the difference by utilizing 
DAY (row_date) (compute using specific dimensions). The same 
contract_code (dim_contract) field is placed into Columns with the 
same settings that in the Marks card. 
5) The delivery hierarchy tabs are sorted in descending order in a similar 
way as it the first visualization. 
6) As a last step, the tooltip is adjusted. 
 
The third visualization provides an overall view of the contract changes 
during the last 28 days. It answers the question Are there any noticeable 
trends in contract changes regarding this month? Heat map is chosen as 
visualization model, because it enables a quick glance from the holistic 
situation during a longer time period and requires less space than a bar 
chart with 28 bars. The visualization is built up regarding the following 
steps: 
 
1) Data type check regarding all the utilized fields.  
2) This worksheet applies two worksheet data filters which are row_date 
and product_group4_name. For this visualization, all the dates from 
the last 28 days are needed, so row_date is dragged into the Filters 
card and from the relative date options last 28 days are selected. The 
product_group4_name filter is adjusted similarly as before. 
3) The row_date field is dragged into both Columns and Rows, see figure 
20. In Columns, the field is adjusted to show WEEKDAY and in rows to 
WEEK. It is important to keep these fields in the discrete form, because 
the idea is to create a table which separates pane values without 
counting them together; more information about discrete and 
continuous fields behaviours can be found from Theorical framework, 
Tableau as BI tool. 
4) After the frames for the heatmap are set up, the contract_code 
(dim_contract) field is dragged into the color tile, located in the Marks 
card. The contract_code (dim_contract) field is converted into a 
continuous field to count (distinct) similarly than in the first and second 
visualizations. Also, row_data is dragged into the Label tile to show 
DAY (row_date). A table calculation of contract_code (dim_contract) is 
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set to count difference from by using special dimensions and tagging all 
the fields and setting calculation relative to ‘Previous’.  
5) Finally, the tooltip is edited to show relevant information and all the 
unnecessary information is hidden from the visualization. A 
visualization of the heatmap is displayed in figure 23 below. 
 
 
Figure 23. Heat map. 
 
Which product groups increased, and which product groups decreased 
yesterday? The last, fourth visualization is a text table, which shows all the 
contract changes within all contract groups. The information of specific 
product group changes can be found from the first visualization by using 
the drill down function in the hierarchy pill. Unfortunately, without 
applying the drill down functionality, this information is not automatically 
prominent in the dashboard, and that is why the fourth visualization is 
added into the dashboard to support a quick glance mission; a text table 
with numbers takes less space and does not need any colors to convey the 
information. The visualization is conducted with the following steps: 
 
1) Checking the data types. 
2) The following field, chosen date and -1 is dragged into Filters. 
3) Then, row_data is dragged into Rows and adjusted to show Day 
(discrete). Product hierarchy is dragged into Columns and drilled down 
to show both product_group4_name and product_group5_name. 
4) After that, contract_code (dim_contract) is pulled into Marks and the 
same adjustments as in the first visualization are completed. 
Unnecessary field labels are hidden from the sheet by right-clicking on 
the top of them. Also, a row for yesterday is hidden and therefore only 
contracts changes for today are shown underneath the product group 
names, see the result in figure 24 below. 
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Figure 24. Text table. 
 
5) Tooltip is modified to show the name of product and the number of 
contracts changed from one day to another. 
3.2.6 Step 4: Creating a dashboard 
In this sub-chapter, all the visualizations which were created in the 
previous chapter are combined into one dashboard. The idea is to make 
this dashboard interactive and clear, where all the necessary information 
is prominent. The dashboard is built up in the following steps.  
 
1) Click the New Dashboard icon, which is located at the bottom of the 
workbook. Figure 25 below shows the icon. 
 
 
Figure 25. Dashboard Icon.  
 
2) Drag all the desired sheets from the left panel to the open space. The 
Objects field below Sheets includes several helpful functionalities for 
arranging and adding objects into the dashboard. As can be seen in 
figure 26 below.  
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Figure 26. Sheets and Objects.  
 
3) When a sheet is dragged into the dashboard, all the filters on that sheet 
also come into the dashboard. A filter can be erased from the 
dashboard or it can be made interactive by right-clicking on top of it 
and selecting Apply to Worksheets and then All Using Related Data 
Sources. For instance, Product group is an interactive filter, which 
means that by changing its dropdown settings all the visualizations 
change according to that request. 
4) All the visualizations used in the dashboard are fitted into the entire 
view by right clicking on the visualization and then choosing from the 
option: fit -> entire view.  
5) The Filters field in the middle of the dashboard encompasses Select 
data and Focus date parameters, which are already utilized as filters in 
the Contract change sheet. These two filters are adjusted to change all 
the visualization except for Last 4 weeks. As already mentioned, the 
third filter Product Group affects all the visualization in the dashboard. 
6) One highlight action and one filter action are also applied in this 
dashboard to make it even more interactive. Clicking on top of 
Dashboard name on the top ribbon enables to adjust highlights and 
filter actions. The Contract change highlight is adjusted to run an action 
when hovering over the Contract change visualization and the target 
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visualization is the text table on the top; the name of this table is 
hidden due to aesthetic reasons. Figure 27 below shows the 
dashboard. 
 
 
Figure 27. Interactive dashboard. 
3.2.7 Problem with incomplete contracts 
The previous sub-chapters (Step 3: Creating visualizations and Step 4: 
Creating a dashboard) demonstrate how to build up visualizations and a 
dashboard by utilizing the dataset in DW. Unfortunately, the used raw data 
regarding incomplete fields does not cover all the incomplete cases. This is 
proven below. 
 
The initial plan for PoC was to build a separate route to bring a wider mass 
of contract information (including all the incomplete contracts) from ATJ 
to DW (Data analyst, interview 20 June 2019.) After some research, it 
turned out that some of incomplete contracts are coming through already 
at the time of writing this thesis. Therefore, the focus shifted to investigate 
if all the incomplete contracts are already brought into the dataset in DW. 
Unfortunately, that was not the case, more information in Appendixes 2 & 
3. Even though a part of the data is currently missing, it does not jeopardize 
the PoC project anyhow; the construction of a new route for a larger mass 
of contract information would have significantly delayed the completion 
of this thesis and therefore the original plan to build a separate route for 
the entire mass of incomplete contracts was discarded. The more 
important thing is to notice what is missing and how this lack of 
information can be fixed. 
 
Appendixes 2 & 3 show how queries from ATJ and DW yield different 
results for incomplete contracts. Previous visualizations combined both 
complete and incomplete contracts based on the dataset in DW; since the 
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dataset does not have all the incomplete contracts, the visualizations and 
the dashboard depict only active contracts (contracts with invoicing).  
 
The result of Appendix 2 regarding ATJ has been obtained in the following 
procedures: 
 
1) All the incomplete contracts from ATJ (26.7.2019) were extracted into 
a text file.  
2) The text file is connected to Tableau.  
3) Data types are checked to be correct, that a visualization can be made. 
Also, one empty column is erased and ensured that data table does not 
have empty cells. 
4) After that, an empty sheet is named ‘ATJ incomplete 26 of July’. Due to 
the fact, that the original text file includes both company party and 
single party contracts, Osapuoli (Osapuolityypit) (meaning ‘party’ in 
English) is set to be a visible filter and company party is excluded from 
the scope, as can be seen in appendix 2. 
5) Käyttöpaikka (Tunnus) is dragged into Columns and the original 
discrete field is converted into a continuous field (count distinct).  
6) The visualization shows the number of incomplete contracts as a bar 
chart.  As can be seen in appendix 2. 
 
The result of Appendix 3 regarding the dataset in DW has been obtained 
in the following procedures: 
 
1) A table called dim_delivery is added to a Data Source tab; dim_delivery 
contains information for instance contract statuses. All the filters and 
other tables remain the same as they were depicted already in figure 
16.  
2) Row_date is dragged into Filters and adjusted to show only 26 of July 
(2019). Also, delivery_status_name is dragged into Filters and set to 
show only incomplete contracts. 
3) After that, contract_code (dim_contract) is dragged into Columns and 
converted into a continuous field (count distinct). As it is demonstrated 
in appendix 3. 
 
A quick comparison of appendixes 2 & 3 shows that the number of 
incomplete contracts varies significantly; which means that all the 
incomplete contracts from ATJ are not retrieved daily to the dataset in DW. 
In the next chapter, the visualizations and the dashboard are reviewed and 
commented by the sales development manager and the data analyst of 
Tampereen Sähkölaitos. The purpose of that feedback discussion is to 
improve the visual report and make it more user-friendly.  
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3.3 Feedback Discussions of PoC 
The dashboard and visualizations were shown to the representatives of 
Tampereen Sähkölaitos, and they were interviewed to get feedback 
(Appendix1). The sales development manager and data analyst of 
Tampereen Sähkölaitos were personally interviewed in Tampereen 
Sähkölaitos. Both interviews were kept on 13th of August. The interview 
duration was 30 minutes and the recorded parts were 5 minutes on 
average. These two in-depth interviews were conducted and processed 
similar to chapter 4. Chapter 5, Feedback Discussions of PoC tries to find 
answers to the following questions: How well did the dashboard and 
visualizations meet the reporting requirements of Tampereen Sähkölaitos, 
are the visualizations understandable enough, and do the visualizations 
and dashboard encompass all the relevant information of contract 
changes?  
 
The sales development manager (interview 13 August 2019) and data 
analyst of Tampereen Sähkölaitos (interview 13 August 2019) both state 
that the visualizations and dashboard are clear and easy to read, and the 
basic information of contract changes is displayed. However, the sales 
development manager (interview 13 August 2019) brings up one 
improvement proposal; he points out that delivery site visualization is 
slightly misleading. The sales development manager (interview 13 August 
2019) elaborates that often scalable visualizations are problematic; in this 
case, the visualization stretches out to fill the entire width of the screen – 
the bars imply more significant contract changes in delivery sites beyond 
what the situation really is, see figure 27. 
 
For this PoC dashboard, all the relevant information and visualizations 
already exists, but the sales development manager (interview 13 August 
2019) utters the need for another customer contract report or a separate 
extension to this report. Businesswise, it would be important to compare 
days beyond a 28 days’ time span which is used in the PoC; business 
objectives are usually made for the whole calendar year. Furthermore, the 
first day of the year is a point where contract changes should be compared 
to. (Sales development manager, interview 13 August 2019). In the first 
interview, the sales development manager (interview 28 July 2019) already 
mentioned that it would be practical to investigate contract changes all the 
way down to the beginning of the year; unfortunately, adding a longer time 
span makes the processing in the report detrimentally slow.  One possible 
solution for the sales development manager’s request is an extension to 
the core dashboard report; a new sheet which enables to explore further 
in the history. Therefore, the filter for the last 28 days from data source 
tab needs to be removed.  
 
The data analyst (interview 13 August 2019) states that when the data 
deficiencies have been corrected, the dashboard can be taken into 
production. After that, the users of this basic report can notice what 
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relevant information should also be available and reported in future 
extension(s) of this report. (Data analyst, interview 13 August 2019.) 
 
The data analyst of Tampereen Sähkölaitos (interview 13 August 2019) 
explains in more detail that there are two reasons why all the required 
information was not available in the dataset (DW) during PoC. First, EVO 
(energialiikevaihdon oikeellisuus), which is made for accounting purposes, 
prevents some of the incomplete contracts to get to the dataset, because 
otherwise accounting processes would not function in a correct way. The 
same external consulting company maintains EVO which also maintains 
DW. A more detailed explanation of EVO is excluded from the scope of this 
thesis. Second, some calculations regarding this dataset were not refined 
in the dataset (DW) to support reporting of contract change; therefore, 
table calculations are utilized in each visualization, but these calculations 
could have been done already in the dataset (DW). (Data analyst, interview 
13 August 2019).  The data analyst (interview 13 August 2019) clears up 
that the dataset needs more width and depth; after that a fully functional 
report without any flaws can be created.   
 
As explained earlier in the Theorical Framework, all the data comes to the 
dataset (DW) from ATJ. At the time of writing this thesis, Tampereen 
Sähkölaitos is amid changing its operating systems. When a new ATJ 
system is implemented in Tampereen Sähkölaitos, also data storage 
methods will be changed. In practice, a new copy of the entire ATJ contract 
data is taken and stored into DW every day. At the time of writing the 
thesis, every day a new version of ATJ is stored in the dataset, but it does 
not include all the contract data; in short, only changed contract details 
from the previous day are stored, but the entire contract mass is not. 
When the new ATJ system is implemented, a new copy of entire contract 
information (including the unchanged data) is extracted each day and 
stored into the data warehouse (DW), which in turn means that the 
incomplete problem will be solved, and more calculations can be adjusted 
in the dataset. After the new ATJ system is in use, unnecessary table 
calculations are not needed anymore in Tableau. The change of the 
operating system will make it possible to investigate what contracts were 
created, modified and terminated on the previous day. (Data analyst, 
interview 13 August 2019) 
 
Below in figure 28, a new version of the dashboard is shown. Two of the 
visualizations, Contract change and Delivery site, are changed according to 
the sales development manager’s (interview 13 August 2019) suggestions 
which helped fixing the scaling issue. In this new version of the dashboard, 
the scales of the visualizations, Contract change and Delivery site, are 
adjusted (100, -100). In the new version of Contract change, Fixed-term, 
Permanent and Grand total bars provide a more realistic view of actual 
contract changes. In the Delivery site visualization, the orange dotted lines 
are adjusted to show the expected distribution of new contracts in 
different areas. For example, if 90 percent of the total amount of contracts 
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are in Tampere then a major part of new contract changes should happen 
there – unless for example there is a marketing campaign on in a different 
area. These dotted lines are supposed to help to gain an overall view of 
regional contract changes. 
 
 
Figure 28. Development of Customer Contracts. 
 
In the next chapter, Results and Findings, the research questions are 
answered by utilizing the information from Practical Research in 
Tampereen Sähkölaitos, and Theoretical Framework. Also, a few 
limitations of this study are explained in the next chapter. 
4 RESULTS AND FINDINGS 
The research questions are: RQ 1 “How to create a visualization from 
customer contract information by efficiently utilizing the existing 
infrastructure to support Tampereen Sähkölaitos sales department?” and 
RQ 2 “How to provide a self-evident, interactive dashboard for the 
development of customer contracts in Tampereen Sähkölaitos using 
Tableau?” 
4.1 The Recap of Practical Research  
As it is demonstrated in the Practical Research in Tampereen Sähkölaitos, 
a visual reporting of contract changes can be conducted from the dataset 
(DW) without changing the existing infrastructure. However, more 
contract information needs to be extracted from ATJ to the dataset (DW) 
in order to fulfil the information requirements of the sales department. 
 
The reason why the customer contract information report cannot be made 
in full scale via the dataset (DW) is that a part of incomplete contracts is 
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missing as can be seen from appendices 2 and 3. Also, the tables in the 
dataset measure slightly different issues than what is important for the 
sales department. Contracts for which invoicing begins or ends until the 
current day can be reported via the dataset (DW) at the time of writing this 
thesis. After the operating systems are renewed and/or a wider mass of 
contract information is brought into the dataset (DW), also the information 
when a contract was created, modified or terminated can be reported via 
the dataset (DW). In theory, it is possible to extract the missing incomplete 
data separately from ATJ at the time of writing this thesis, but it is hardly a 
sustainable solution nor easily automated. The set goal for this PoC is to 
find a way how to automate customer contract information reporting in 
the future, when new operating systems are implemented. (Data analyst, 
interview 20 June 2019.) 
4.2 The Answer to the Primary Research Question  
The answer to RQ 1, a visual reporting of customer contract information 
can be created by efficiently utilizing the existing infrastructure as is being 
demonstrated in the visualizations of practical research. The data analyst 
of Tampereen Sähkölaitos (interview 20 June 2019) states, that the dataset 
in DW does not encompass all the incomplete contract data at time of 
writing this thesis; this is also demonstrated in appendixes 2 and 3. 
Therefore, a wider contract information needs to be extracted from ATJ 
and stored in the dataset (DW) in order to include all the contracts into the 
customer contract report and support the sales department in the best 
possible way.  
 
Also, new calculations in the dataset would be crucial; this would simplify 
data sorting in Tableau, and several table calculations used during PoC 
would not be needed in the future. With these changes, the automated 
reporting of contract information can be completed to support the sales 
department decision-making processes as the sales development manager 
of Tampereen Sähkölaitos (interview 28 June 2019) requested. According 
to the data analyst (interview 13 August 2019), PoC was successful, 
because after PoC it is clear what changes need to be done, where these 
changes should be adjusted and what information is missing. 
4.3 The Answer to the Secondary Research Question 
The answer to RQ 2 is a combination of theory and practice. In the 
theoretical framework, it is explained what kinds of visualizations work in 
different situations. As a rule of thumb, bar charts can be easily 
understood, therefore two of the visualizations used in the PoC dashboard 
are bar charts. The heat map visualization demonstrates efficiently how 
the contracts have changed in the last 28 days – the colors were chosen 
based on the sales development manager’s preference (Sales 
development manager, interview 28 June 2019.) The text table 
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visualization at the top is one of the most prominent visualizations in the 
dashboard. As Krug (2014, p. 34) explains, that the most important context 
should be placed on top of the page, because people usually start scanning 
pages from there; also, fonts and/or colors have been used to enhance the 
important context in the dashboard. 
 
The location of visualizations, the colors and the layout are designed to 
make the dashboard as self-evident as possible. Also, the information from 
the feedback sessions was utilized to improve to readability of the 
dashboard; for example, the scaling settings were adjusted based on 
feedback (Data Analyst, Tampereen Sähkölaitos. Interview 13 August 
2019; Sales Development Manager, Tampereen Sähkölaitos. Interview 13 
August 2019.)  
 
The filters in the middle of the dashboard (see figure 28) make it possible 
to investigate for example solely fixed-term contracts; by tagging only 
fixed-term, all the visualizations in the dashboard show information just 
from fixed-term contracts. This is one of the functions which make the 
dashboard interactive. Also, when a user hovers over the Contract change 
visualization, the relevant information on the text table (top visualization) 
is highlighted. By clicking on one of the Delivery site visualization bars, all 
the other visualizations on the dashboard activate and show only the 
information from that particular area.  
 
More detailed information on how the different functionalities are created 
in Tableau is found from the chapter Practical Research in Tampereen 
Sähkölaitos, Step 4: Creating a Dashboard (page 36). To sum up the answer 
for RQ2: the self-evident, interactive dashboard for the development of 
customer contracts in Tampereen Sähkölaitos is provided by utilizing 
Tableau’s built-in functionalities, theoretical knowledge from BI and web 
usability, and the information from the chapters on practical research.   
4.4 Limitations of the Study 
There are some limitations to be considered in this thesis. The following 
three issues are the main limitations in this work: 1) no free access to the 
most recent studies in the field of BI, 2) the number of figures embedded 
in the text, and 3) the Visual Reporting chapter relies partly on one source. 
 
Firstly, the information of the prior research utilized in this work is not very 
recent. Unfortunately, there is no free access to the most recent studies in 
the field of BI.  
 
Secondly, exceptionally many figures are used in this thesis to support the 
text. This can be a controversial issue, but in the author’s opinion all the 
visual material is needed to make text understandable. It is a user-friendly 
practice to have figures shown right after the text content rather than to 
place figures in the appendix.  
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Thirdly, 2.3 Visual reporting relies partly on one source. The author of this 
thesis had notable difficulties to find academic sources to support this 
chapter; some non-academic sources could have been utilized as 
references, but these non-academic sources were less reliable in the 
author’s opinion than the used source and therefore left out.  
 
Despite all the limitations listed above, this thesis was able to answer both 
research questions and fulfill its main purpose; PoC was successfully 
completed and therefore reporting of contract changes can be executed in 
its full extent in the near future. 
5 RECOMMENDATIONS 
The meaning of this chapter is to consider which issues to focus on in 
practice and what to study next. This chapter consists of two parts, which 
are 1) Recommendations to Tampereen Sähkölaitos, and 2) 
Recommendations for Further Research. 
5.1 Recommendations to Tampereen Sähkölaitos 
As the sales development manager of Tampereen Sähkölaitos informs 
(interview 13 August 2019), the sales department needs more information 
from contracts that is included in the basic reporting of contract changes. 
This thesis can serve as a first step in the development of customer 
contract reporting. 
 
Next, a wider mass of contract data needs to be extracted from ATJ into 
the dataset (DW). This means for example data columns which contain 
information about when the contract is created, modified and terminated 
and in which way that particular action was performed (via phone, email 
or in person). After that, the sales department can follow more easily 
which marketing campaigns were successful and which were not and 
through which channels different customer segments contact Tampereen 
Sähkölaitos.  Also, the size of created, modified and terminated contracts 
would certainly be an interesting piece of information for the sales 
department; once again more data fields must be extracted from ATJ to 
make this possible. In addition, the reporting of contract changes should 
have a longer time span. As the sales development manager states 
(interview 13 August 2019) business objectives are usually made for the 
whole calendar year. This means, that the time span of the report needs 
to reach all the way back to the beginning of the current calendar year.  
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5.2 Recommendations for Further Research 
The research findings highlighted the need for further research to focus 
more on the implementation process of BI in organizations. Also, text 
analysis is an exciting topic for future research. 
 
The results of the prior research emphasized that 1) full organizational 
support is needed to make the implementation of BI successful, and 2) the 
lack of knowledge how to use BI comprehensively has been a bottle neck 
to reach BI success.  
 
Because the most recent research result quoted in this thesis is from the 
year 2016, it would be interesting and important to know if the situation 
has changed. Therefore, further research regarding the implementation of 
BI is needed while a general discussion of BI is vivid. 
 
In addition, there is a need to further study how well and to what extent 
organizations use text analysis. Social media sites are full of discussions 
about companies’ brands and products. How well can text analysis be 
utilized, and is text analysis often conducted via an external consulting 
agent or as an in-house operation? These questions can be addressed in 
future research. 
6 CONCLUSIONS 
Tampereen Sähkölaitos is a prominent player in the Finnish energy market.  
From the first municipal electric utility in Finland, it has developed to a 
modern energy concern with the goal of finding solutions for climate 
change. The primary purpose of this thesis is to investigate how to report 
contract changes with business intelligence in Tampereen Sähkölaitos. The 
PoC study and in-depth interviews were needed to confirm if reporting of 
contract changes can be executed without modifying the existing 
infrastructure.  
 
Theoretical Framework provides information about essential terms and 
key observations from prior studies of business intelligence (BI). In short, 
a proper utilization of data has become a success factor at the age of 
information growth. New BI solutions make it possible to utilize 
organizational data also without extensive knowledge from information 
technology (IT). BI applications are designed to convert complex data to 
simple visualizations, which can then be combined into a dashboard. 
 
A proof-of-concept and in-depth interviews are the methodologies utilized 
in Practical Research in Tampereen Sähkölaitos. The first set of in-depth 
interviews was held before PoC. The interviews provide useful insights of 
the project. The PoC process tries to find out whether it is possible to 
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create a visual report of customer contract information by utilizing the 
existing infrastructure or not. Feedback Discussion of PoC introduces the 
second set of in-depth interviews which revolve around the PoC process. 
 
The practical research and theoretical background are consistent in this 
study. The visualizations and dashboard in the Practical Research in 
Tampereen Sähkölaitos are built on the basis of the Theoretical 
Framework, and the result is clear and understandable according to the 
representative of Tampereen Sähkölaitos. 
 
Results and Findings provides answers to the research questions. The 
answer to RQ 1 “How to create a visualization from customer contract 
information by efficiently utilizing the existing infrastructure to support 
Tampereen Sähkölaitos sales department“ is demonstrated in the 
visualizations of the practical research part of this thesis. At the time of 
writing this thesis, the dataset in DW did not include all the necessary 
information and calculations to support Tampereen Sähkölaitos sales 
department in the most ideal way. These missing data fields and 
calculations can be utilized in the future and the existing infrastructure 
supports sufficiently reporting of contract changes. PoC can be considered 
a success.  After PoC, it is clear what changes need to be done, where these 
changes should be applied to, and what relevant information is missing. 
The answer to RQ 2 “How to provide a self-evident, interactive dashboard 
for the development of customer contracts in Tampereen Sähkölaitos 
using Tableau?” is an effective utilization of Tableau’s built-in 
functionalities, theoretical knowledge from BI and web usability, and the 
information from the chapters on practical research.  
 
As a recommendation to Tampereen Sähkölaitos, a wider mass of contract 
data needs to be extracted from ATJ into the dataset. A larger amount of 
available data would help for example to find out through which channels 
different customer segments contact Tampereen Sähkölaitos. As 
recommendations for further research, the field of business intelligence 
offers a lot of interesting topics, like for example: how well the 
implementation processes of BI succeed, how easily new BI functionalities 
are adopted in businesses, and whether new BI skills can be leaned easily 
without external training or not. 
 
In short, this bachelor’s thesis provides theoretical information about data 
usage in organizations, business intelligence and visual reporting. The 
results and findings from the practical research of this thesis confirm that 
reporting of contract changes can be done in Tampereen Sähkölaitos with 
business intelligence without changing the existing infrastructure. 
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Appendix 1 
INTERVIEWS IN THE STUDY 
 
Practical Research in Tampereen Sähkölaitos, first set of personal in-
depth interviews  
Nro Interviewee Place  Date Duration  
1 Data Analyst 
of 
Tampereen 
Sähkölaitos 
Tampereen 
Sähkölaitos 
20 June 2019 09:44 
2 Data Analyst 
of 
Tampereen 
Sähkölaitos 
Tampereen 
Sähkölaitos 
26 June 2019 04:46 
3 Sales 
Development 
Manager of 
Tampereen 
Sähkölaitos 
Tampereen 
Sähkölaitos 
28 June 2019 07:52 
 
Feedback discussion of PoC, second set of personal in-depth interviews  
Nro Interviewee Place  Date Duration  
4 Data Analyst 
of 
Tampereen 
Sähkölaitos 
Tampereen 
Sähkölaitos 
13 August 2019 07:50 
5 Sales 
Development 
Manager of 
Tampereen 
Sähkölaitos 
Tampereen 
Sähkölaitos 
13 August 2019 01:52 
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Appendix 2 
ATJ INCOMPLETE CONTRACTS 26 OF JULY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
54 
 
 
 
Appendix 3 
DW INCOMPLETE CONTRACTS 26 OF JULY 
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Appendix 4 
QUESTIONS IN THE IN-DEPTH INTERVIEW 1 
Date: 20.6.2019 
Interviewee: The data analyst of Tampereen Sähkölaitos 
 
1. Why is visual reporting of contract changes important to Tampereen 
Sähkölaitos? 
2. What are the biggest concerns regarding this proof-of-concept? 
3. Why is it important to create a visual reporting in this way? Would it be possible 
to produce a visual reporting in some other way and if so, why was the chosen 
method selected? 
4. Can the visual reporting be implemented in a similar way as it is demonstrated in 
the proof-of-concept after the ATJ system is changed? 
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Appendix 5 
QUESTIONS IN THE IN-DEPTH INTERVIEW 2 
Date: 26.6.2019 
Interviewee: The data analyst of Tampereen Sähkölaitos 
 
1. Which data tables from the dataset (DW) need to be connected to each other and 
how in order to report contract changes? 
2. Why are there filters in the data source tab? 
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Appendix 6 
QUESTIONS IN THE IN-DEPTH INTERVIEW 3 
Date: 28.6.2019 
Interviewee: The sales development of Tampereen Sähkölaitos 
 
1. Why is visual reporting of contract changes important to Tampereen 
Sähkölaitos? 
2. For whom is this report initially intended? 
3. Is there a guideline what visualizations should look like in the report? 
4. How often should this report update and why? 
5. Should this report enable to look back further in history? 
6. Should the contracts examined in the report be divided into fixed-term and 
permanent or in some other way? 
7. What does the term incomplete contract mean? 
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Appendix 7 
QUESTIONS IN THE IN-DEPTH INTERVIEW 4 
Date: 13.8.2019 
Interviewee: The sales development of Tampereen Sähkölaitos 
 
1. How would you describe the visualizations and dashboard? Can you gain a 
relevant understanding by a quick glance and why do you think in that way? 
2. Can you point out what works and does not work in the visualizations and 
dashboard and why do you think so? 
3. What additional information should be represented in this visual report and why 
is this information important from the business point of view? 
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Appendix 8 
QUESTIONS IN THE IN-DEPTH INTERVIEW 5 
Date: 13.8.2019 
Interviewee: The data analyst of Tampereen Sähkölaitos 
 
1. What conclusions can be drawn from the reporting of contract changes after this 
proof-of-concept? 
2. How can the visualizations and dashboard be improved in the future, are the 
visualizations clear and functional at the moment? 
3. What is the next step now when the proof-of-concept is completed? 
4. How would you explain why all the necessary information was not in the dataset 
during the proof-of-concept? 
 
 
 
 
 
 
 
 
 
